The effects of temperature and length of cold storage on the quality maintenance of fresh "Gold" kiwifruit were investigated. Physio-chemical properties were analyzed in kiwifruit held at 2°C and 6°C temperatures compared to fruit at room temperature (20~28°C) during 8 weeks of storage. Low temperatures (2°C and 6°C) significantly delayed softening and soluble solids content (SSC) accumulation compared to higher temperature (20~28°C). Physico-chemical properties of fruits, including weight losses, firmness, SSC, titratable acidity (TA), SSC/TA ratio, and flesh color properties were monitored during storage. Fast firmness loss was detected in fruit stored at higher temperatures compared to low temperature (2°C). Similar results were observed for acidity according to storage temperature and length of cold storage, whereas SSC increased to the limited values (%Brix) during storage. The soluble solids content (SSC) increased markedly during the first 60 days of storage and remained almost constant thereafter for all treatments. SSC accumulation rates decreased from 5 weeks after storage probably due to differences between initial and ripe kiwifruits, and SSC decreased with each passing week due to natural starch conversion over time. The SSC/acid ratio increased from 18 to 27 until 5 weeks after storage and then slowly declined in all kiwifruit stored at different low temperatures. Sensory evaluation results showed no differences in kiwifruit flesh color stored at two storage temperatures of 2°C and 6°C. Temperature and length of cold storage affect the Quality Maintenance of fresh kiwifruit (Actinidia chinensis Planch) 257
Introduction
Kiwifruit are climacteric fruit which can be successfully stored at 0 o C for 4 to 6 months but soften markedly when exposed to even minute (i.e. 0.01 µl
) concentrations of ethylene [1] . Kiwifruit handlers and researchers have focused on ways of maintaining firmness during storage primarily through rigorous low temperature(0 o C) management, ethylene exclusion and use of controlled atmospheres [2] .
The right moment for harvesting kiwis can best be determined by measuring refraction because this corresponds to ripeness and eating quality (in contrast to colour and firmness). In New Zealand, they apply a minimum refraction level of 6.2%; fruits below this level are not good for storing and are less tasty when ripe. A higher level of 7-9% is advised if long-term storage is to take place.
The relative importance of each quality component depends upon the commodity and its intended use (e.g., fresh or processed) and varies among producers, handlers, and consumers. To producers a given commodity must have high yield and good appearance, must be easy to harvest, and must withstand long-distance shipping to markets [3] .
Most consumers prefer to purchase kiwifruit that are near ripe ("ready to eat"). To ensure good tasting, "ready to eat" fruit, kiwifruit should be ripened at any step during postharvest handling before consumer consumption. This is essential for early season, freshly harvested kiwifruit.
Water loss(shriveling) had been identified as the most significant cause of commercial loss in kiwi fruit [4] . By 3~4 percent water loss, fruit may appear shriveled symptoms mainly in stem end of fruit.
Kiwifruit firmness is defined as the force necessary to break the flesh tissues and it is related to different ripening stages.
Crisosto et al. found that a combination of initial SSC content at harvest and flesh firmness seemed to be a maturity index for kiwifruit [5] . According to them, flesh firmness is the parameter of greater concern in kiwifruit storage and marketing, because flesh softening is associated with senescence and fruit injuries. Although firmness does not apply as an index of harvest time, it is considered as an excellent criterion for assessing the optimum time to interrupt the conservation of the fruit.
Extremely sensitive to ethylene and susceptible to decay-causing pathogens, kiwi fruit are at risk for quality degradation from the moment they are harvested and become even more prone to post-harvest decay as they ripen and soften. Controlled atmosphere (CA) technologies prevent mold growth, and fungicidal treatments can limit market opportunities [6] .
The optimum storage conditions for kiwis depend on the variety, harvesting moment, region, location of orchard and cultivation conditions. Moreover, postharvest life and quality of kiwifruit can also be extended by some other techniques in combination with cool storage. During cold storage and ripening, kiwifruit undergo biochemical changes including conversion of starch to sugar, changes in cell wall constituents and production of characteristic volatiles which lead to the taste, texture and aroma desired by consumers [7] . The rate of kiwifruit softening is affected by time, temperature, exogenous ethylene levels and maturity of the fruit [8, 9] .
The aims of this study was to determine the effect of storage temperature and length on the quality maintenance of fresh "Gold" kiwifruit (Actinidia chinensis Planch) months storage, 15 fruits per treatment were taken from cool storage for fruit quality assessment (Fig 1) . 
Materials and Methods

Result and Discussion
Kiwifruit A combination of initial SSC content at harvest and flesh firmness seemed to be a maturity index for kiwifruit [12] . According to many reports, flesh firmness is the parameter of greater concern in kiwifruit storage and marketing, because flesh softening is associated with senescence due to respiration. Total soluble solids content of fruits during storage is considered an index of fruit ripening and an increase in SSC(%) corresponds to a conversion of starch to soluble sugars [13] . The SSC accumulation rates decreased over time probably because the differences between initial and ripe SSC decreased with each passing week due to natural starch conversion over time (Fig. 4) . Kiwifruit softened and accumulated SSC much faster when ripened at 20~28 than at 2 and 6 o C.
The most loss of SSC was found in RT treatment until 3 weeks storage and the SSC content accumulated until 5 weeks storage and thereafter sharply decreased. The SSC content of "Gold" kiwifruit was higher statistically in a LT(6℃) compared to other treatments. This had the greatest impact on fruit softening and SSC accumulation compared to either precooling or treatment temperatures. Fruit visual quality has been correlated with various physical attributes like fruit skin color, flesh color, firmness, fruit shape and size (Fig 7) . Most studies on changes in green color due to time and temperature treatments only mention a decrease of green color [15] .
Maintaining the natural color in processed and stored fruits has been a major challenge to enhance fruits quality. The best kiwi flesh color was observed in 2 o C after 2 months storage [16] . The results showed that best of the sea transport and storage temperature was the low temperature(2 o C) for kiwifruit, but there should be considered the temperature difference between the sea transport container and outside air for preventing condensing after the door. The temperature setting during treatment and shipment should be adjusted according to the anticipated consumption schedule.
